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(57) PecpepaT: 

npeAnaraeMbie ofrbeKTbi n3o6peieHHfi 
o6-beAHHeHbi eflMHbiM n3o6peTaTeribCKMM 
3aMbicnoM, OTHOCATCfl k o6nac™ cb9\3\a, a 
MMeHHO k TexHMKe nepeflaHU AaHHbix, n MoryT 

6"blTb MCnOJlb30BaHbl B CeTflX paAMOCB5R3M c 

naKeTHOM KOMMyraLineM. LJenbio 3a^Bn?ieivibix 
o6"beKTOB n3o6peTeHna nBnneTcn pa3pa6oTKa 
cnocoGa h ycTpoMCTBa, ero peanui3y torero, 
KOTopbie o6ecnennBaK)T 6onee BbicoKyio 
nponycKHyK) cnocoo"HOCTb KaHana cba3h oSu^ero 
norib30BaHHfl npn nepeAane naKeTOB AaHHbix c 
pa3iiMMHOLi KaTeropnew cpoHHOCTM b ycnoBi/mx 
BbicoKOM HHc|3opMai4MOHHOM Harpy3KH. 
riocTaBneHHafl i^enb AOCTfiraeTcn Teivi, hto 
nocne KOHTporifl coctoahhh KaHana cb^3m 
oGiAero nonb30BaHHfl npeABapmenbHO 
cf)opMnpyK)T MMnyribCbi npnopnTeTa naKeia 
flaHHbix AnnrejibHOCTbhD ^1^, rfle J e (1,2, 
L ), I - HOMep npnopMTeia naKeia 
AaHHbix, L - HOMep HH3iuero npnopmeia naKeia 
AaHHbix, a j - HOMep yciaHOBKH naKeTHofi 


paAMOCBasn, npwneM 


A T j1 


"aTj|>. 


>AT jL 


0 <Tj-| <T, rAe T - AnnTenbHOCTb tbktb pa6oTbi 
KaHana cbhsh, OAHOBpeMeHHO reHepwpyioT 
cnynaMHbM MMnynbc AnHTenbHocTbio A t c c 
paBHOBepo^THbiM 33KOHOM ero pacnpeAeneHMfi 


Ha BpeMeHHOM HHTepBane ]0, T[, h npn 
BbinonHeHMM ycnoBi/m At c e ]O.T[ reHepwpyiOT 
curHan pa3pei_ueHna, b npoTHBHOM cnynae 
AePicTBMfl no cjDopMnpoBaHnio curHana 
pa3peiueHMa noBTopsioT b cneAyromeM TaKTe 
pa6oTbi KaHana cba3m. 2 c. m 2 3.n. c£>-nbi, 14 nn. 
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(54) METHOD OF TRANSMISSION OF DATA PACKS IN GENERAL- PURPOSE COMMUNICATION CHANNEL 
AND CONTROL DEVICE 


(57) Abstract: 

FIELD: communication, applicable in radio 
communication networks with pack switching. 
SUBSTANCE: after check-out of condition of 
general-purpose communication channel data 
pack priority pulses are formed at duration A Tji, 
where le(1 ,2...,L),1 0 number of data pack 
priority, L-number of the lowest data pack 
priority, and j-n umber of pack radio 
communication 


installation, 


^T i1 >..> A T j |>..> A T i 


'A ij|_ 


and 


0 < Tji< T Pi where T-duration of operating 
cycle of communication channel, at the same 
time a random pulse with a duration of A t c is 
generated with equiprobable law of its 
distribution in time interval ]0,T[, and if 
condition A t c e]0,T[ is fulfilled, an 
enabling signal is generated, otherwise the 
actions in formation of enabling signal are 
repeated in the next clock of operation of 
communication channel. EFFECT: enhanced 
capacity of general-purpose communication 
channel at transmission of data packs with 


different categories of urgency in 
conditions of high information load. 4 cl, 14 dwg 
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ripeAnaraeMbie o6"beKTbi n3o6peieHMn 
o6"beAMHeHbi eflWHbiM H3o6peTaTenbCKHM 

3aMblCnOM, OTHOCflTCfl K OOTiaCTI/l CBA3W, a 

MMeHHO k TexHMKe nepeflaHM AaHHbix, ia MoryT 

6~blTb MCnOJ1b30BaHbl B CeTflX paflMOCB?13M c 

naKeTHofi KOMMyTai^neii. 

H3BecTHO, hto b paAHOceTfix nepeAann 
AaHHbix c i4eribfo ynyHLueHna 3cfx})eKTHBHOCTH 
Mcnonb30BaHHfi o6"LU,ero nacTOTHO-BpeivieHHoro 
pecypca KaHana cba3m npwMeHflioT pa3nnHHbie 

MeTOflbl, B HaCTHOCTM MeTOA, OCHOBaHHbIM Ha 

KOMMyTai^nn naKeTOB [1, c.6-10]. Peann3aAwa 
3Toro MeTOAa no3BonaeT BceM ycTaHOBKaM 
naKeTHOM paAMOCBA3w (YIIP), paSoTaKDLUMM b 
ceTM, KonneKTMBHO ncnonb30BaTb BbiAeneHHyio 
o6Li^yjo Ana Bcex paooHyio nacTOTy 
npneMa-nepeAann KaHana cbh3m (TaKne KaHanbi 
CBA3M Ha3biBatoTca KaHanaMM CBA3M oGmero 
noiib30BaHM?i (KOn). B stom cnynae ynP ceTM 
ocyLMecTBJiflJOT nonbiTKH nepeflaHM naKeTOB 
rifo6bie MOMeHTbi BpeMeHU He3aBwcnMO APyr ot 
Apyra. OAHaKO npw OAHOBpeivieHHofi nepeAane 
naKeTOB AaHHbix (nfl) h ecKori b km m n ynP b KOn 
nponcxoA^T Hano>KeHH?i bo BpeMeHU naKeTOB 

AaHHblX, npMBOAflLU,He K MX CTOnKHOBeHMflM. 
TaKMe CMTyai4MM Ha3blBaK)TCFI KOH0nWKTHblMH. 
B03HHKaK3LL\Me CTOJlKHOBeHMfl MCKaxatOT 

nepeAaBaeiviyfo HHC^opMai^nio m He no3BonafOT 
npuH^Tb nfl. flna yMeHbiueHna nucna 

CTOJIKHOBeHUM H yMeHbLLieHMfl BepOflTHOCTH 
KOHCjDJIMKTHblX CMTyai4MM B KOI~l HCnOJ1b3yK)T 

pa3riMHHbie cnocoSbi ynpaBneHUfl nepeAanefi 
naKeTOB AaHHbix. B o6u^eM cnynae ynpaBneHne 
nepeAa^eM nfl 3aKnfOMaeTCfl b onpeAeneHnn 
0AH03HaHHbix m o65R3aTenbHbix Ana BbinoriHeHMiR 
BceMU YnP ceTn AeMCTBMM no nepeAani/i 
naKeTOB AaHHbix b KaHan cba3m o6mero 
nojib30BaHna. 

M3BecTeH cnocoo" rn^Koro ynpaBneHna 
nepeAaneM naKeTOB AaHHbix b KOn [2, c. 54]. 
flaHHbiM cnocoo" npeAyciviaTpMBaeT cneAyfomuM 
nop^AOK A^^ctbmH. 

C nocTynneHneM Ha j-KO YIIP naKeTa AaHHbix, 
i~Ae j e {1,2,...N}, a N-o6~mee mucjio ynP, 
pa6oTaioLL^MX b naKeTHoPi paAnoceTM (l~IPC), 
nocrieAHflfi ocyLnecTBJifieT npneivi (nnn 
KOHTporib) Ha paooneM nacTOTe 
npneivia-nepeAaHM curHana HecyLAero 
Korie6aHMa k-fl ynP (rAe k * j, k E {1,2,...N}) : 
KOTopbiM noHMMaeTca KaK curHar 33h?itoctm 
KOIT Ecnw curHan 33h?itoctm He o6Hapy>KeH, to 
\-n ynP nepeAaeT nfl nepe3 cnynaMHbiM 
npoivie>KyTOK Bpeiv/ieHM At . B npoTMBHOM 

c 

cnynae Bbiiue nepeHncneHHbie AetfcTBMfl 
nOBTOpfllOTCfl, HaMMHaa c MOMeHTa KOHTpona 
COCTOflHMfl KOn. 

BpeiweHHbie A^arpaiviMbi coctoahmh KOI~l 
Ana cnoco6a c tmSki^m ynpaBneHneM nepeAanefi 
nfl npeACTaBneHbi b [2, c. 54]. 

M3BecTeH TaioKe cnocoo" c wecTKMM 
ynpaBneHneM nepeAanew naKeTOB AaHHbix b 
KOn, onucaHHbiPi [2, c.55]. Ero OTJiMMne ot 
npeAbiAyu^ero saKnioHaeTCfl b tom, hto HaMano 
nepeAa^w flfl b KOn npoMcxoAUT He nepe3 
cnyMaMHbM npoivieKyTOK BpeMeHM c MOMeHTa 
OKOHHaHMfl CMrHana 3aHflTOCTM (curHana 
HecyLAero KOJie6aHnn) Ha pa6oneM nacTOTe 
npneivia-nepeAaHM, a HeivieAneHHO. ripn gtom 
cnocoGe TaK >Ke, KaK v\ npM npeAbiAyL^eM, nocne 
OKOHHaHMfl nepeAann nfl yi~IP o>KMAaeT 
noATBepx<AeHMe (KBHTaHUHio) wx npneivia b 
cnei^naribHO BbiAeneHHOM HHTepBane 
BpeivieHU A t 0>k cpa3y >Ke nocne OKOHHaHna 
nepeAann flfl. B [2, c.55] npeACTaBneHbi 
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BpeivieHHbie AnarpaMMbi cocTOAHMfl KOn Ana 
cnoco6a c >KecTKHM ynpaBneHMeivi nepeAanew 

OAHaKO yKa3aHHbie aHanorn HMetoT 
HeAOCTaTKM. Hanpniwep, o6naAaiOT HH3KOM 
nponycKHoti cnocoo~HOCTbio 3 mto o6-bflCHneTCfi 

6onbLUMM KOnHHeCTBOM KOHCjDnMKTHblX CUTyai^HM 

b KaHane cb?13h ob~Lnero nonb30BaHMfl npv\ 

BblCOKOM BXOAHOM MHC|DOpMai4MOHHOM nOTOKe llfl 

b ceTb naKeTHOM paAnocBfl3M. ripoi^eAypa 
ynpaBneHMfl nepeAanew naKeTOB AaHHbix b KOn 
He no3BonfleT ycneniHO ocyLAecTBn^Tb 
nepeAany c yneTOM KaTeropnw cpohhocth. 

Han6onee Gnn3KMM no CBoePi TexHunecKOM 
cyLAHOCTM no OTHOLueHMio k 3a^Bn?ieMOMy 
cnoco6y ABnaeTCfl cnoco6 P->KecTKoro 
ynpaBneHMfl nepeAanePi n KOn, onMcaHHbiM 
b [2, c.57]. flaHHbiM cnoco6 othocmtca k nucny 
cnHxpoHHbix n npeAyciviaTpMBaeT noTaKTHyio 
pa6oTy l~IPC c nacTOTOM 1/T, rAe 
T-AJiMTenbHOCTb TaKTa paSoTbi ceTM. no 
cnoco6y-npoTOTnny \-n YUP, Ha bxoa kotopom 
nocTynun BHanane ocyLAecTBnaeT KOHTponb 
3aH?iTOCTM KOn Ha HannHne cumana HecymeM 

MaCTOTbl. ripM OTCyTCTBMM 3aH^TOCTH \-X VHP C 

BepofiTHOCTbJO P HannHaeT nepeflaBaTb nfl, wnn 
c BepoflTHOCTbio (1-P) noBTopseT npoi^eAypy, 
onMcaHHyio Bbiiue b cneAyioLneivi TaKTe ee 
pa6oTbi, HaHMHaa c MOMeHTa KOHTpona KOI~l. 
npneM KBMTaHi4MM (wnM noATBep>KAeHMfl) 
aHanornneH npoi4eAype, npMBeAeHHOM Ana 
cnoco6a c tm6kmm m >KecTKMM ynpaBneHneM 
nepeAanew nfl b KOn. 

OAHaKO cnoco6 c P->KecTKMM ynpaBneHneM 
nepeAaneM naKeTOB AaHHbix b KOn TaK >Ke, KaK m 
Apyrne, o6naAaeT He AOCTaTOHHOM nponycKHOM 

CnOCOSHOCTblO B ycnOBH^X BblCOKOM 

MHcjDopiviai4MOHHOki Harpy3Kki. Kpoivie Toro, 
cnoco6-npoTOTnn He yHMTbiBaeT KaTeropMM 
cpoHHOCTM nfl, nocTynaioLAMX Ha ynP Ha 
nepeAany b KOn. BcneACTBue 3Toro nfl c 

pa3nMHHblMM KaTeropMfIMM CpOHHOCTM MMeiOT 

paBHbie Bepo^THOCTM KaK 6biTb nepeAaHHbiMn, 
TaK m nonacTb b KOHcjDnnKTHbie cnTyai4MM b KOn. 
TaKne KOHcfnMKTbi npuBeAyT k HepaBHOSHa^HbiM 
3aAep>KKawi nepeAa^i/i nfl c pa3nnHHbiMM 
npnopnTeTaMM. HanpuMep, 

BblCOKOnpMOpMTeTHbIM nfl H HM3KOnpHOpMTeTHbM 

nfl oyAyT o6naAaTb OAMHaKOBbiMM 
BepofiTHOCTflMM 6biTb nepeAaHHbiMn b KOn, 
TorAa KaK, cornacHO Tpe6oBaHM^M, 
npeA"baBnaeivibiM k nepBbiM, 
npeAycMaTpHBaeTca nx AOBeAeHMe ao 
cooTBeTCTBywLAeM ynP HeivieAneHHO, a BTopbiM 
- b nocneAHioio onepeAb. 

HsBecTHbi ycTpoMCTBa Ana ynpaBneHna 
nepeAaneM naKeTOB AaHHbix no paAMOKaHany. 

ycTpoMCTBO Ana ynpaBneHMfi nepeAanew 
naKeTOB AaHHbix no paAMOKaHany [3] coAepwwT 
nocneAOBaTenbHO coeAMHeHHbie nepBbiM 
Tpurrep m nepBbiM sneivieHT 3anpeTa, a TaioKe 
sneMeHT 3aAep>KKM, 3neMeHT H m sneivieHT HUM, 
nocneAOBaTenbHO coeAMHeHHbie nepBbiM m 
btopom c)DopMnpoBaTenM nivinynbcoB, BTOpOM 
sneiweHT 3anpeTa m BTopow TpMrrep, a TaioKe 
TpeTMM cjDopMnpoBaTenb MMnynbcoB n TpeTMM 
Tpurrep. BbixoA CMHxpoHnsaTopa noAKmoneH k 
BTopoiviy BXOAy nepBoro sneivieHTa 3anpeTa, 
BbixoA KOToporo noAKnKJHeH k nepBOMy BxoAy 
sneiweHTa MJ1M. K BTopoiwy BXOAy 3neiweHTa 
HUM noAKmoneH BbixoA BToporo Tpurrepa. 
nepBbiM bxoa nepBoro Tpurrepa 06-beAHHeH c 
nepBbiM bxoaom sneivieHTa M, BTopbiM bxoaom 
BToporo sneMeHTa 3anpeTa n bxoaom TpeTbero 
c|3opMnpoBaTenn MMnynbcoB. BbixoA 
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nooneAHero nepe3 aneivieHT 3aflep>KKH 
noflKTiHDHeH k BTopoiviy Bxofly nepBoro Tpurrepa. 
Bbixofl BToporo cjDopMHpoBaTena MMnynbcoB 
noflKJiKDMeH k BTopoMy Bxo,qy aneivieHTa M, 
Bbixofl KOToporo noAKnK)MeH k nepBOMy BXOAy 
TpeTbero Tpurrepa. Btopom bxoa TpeTbero 
Tpurrepa o6"beAHHeH c BTopbiM bxoaom BToporo 
Tpurrepa n TpeTbMM bxoaom nepBoro aneMeHTa 
3anpeTa. 

OflHaKO M3BeCTHOe yCTpOMCTBO MMeeT 

HeAOCTaTKM. Oho oonaAaeT Hki3Kofi nponycKHofi 
cnoco^HOCTbfo v\ He no3BonaeT npw BbicoKofi 
MHc|3opMai4HOHHOM Harpy3Ke b KOn yMeHbLUMTb 

BepOflTHOCTb B03HMKHOBeHHfl KOHCjDJl H KTH blX 

cuTyai^nPi (nepeKpbiTMfl naKeTOB AaHHbix bo 
BpeivieHM) Me>KAy yi~IP npw nepeAane l~lfl c 
pa3nnHHoCi KaTeropnePi cpohhoctm. Kpoivie Toro, 
nocrie HeyAa^HoPi nonbiTKH nepeAaTb nfl b 
ycTpoficTBO Heo6xoAMMO noBTopHO noAaTb 
KOMaHAy 3AnPOC nEPEflAMU c i^enbto 
AOBeAeHMfl a° coot BeTCTByro mew yi~IP. 

Hanoonee 6jih3kmm no CBoefi tbx huh ecKO m 

CyLAHOCTM flBJlfleTC^ yCTpOMCTBO [4]. 

YCTpOMCTBO-npOTOTMn COCTOHT H3 

nocneAOBaTenbHO coeAHHeHHbix 
cnHxpoHM3aTopa ; nepBoro aneMeHTa M, 
sneivieHTa 3aAep>KKH, aneMeHTa HflM, cneTHMKa, 
Tpurrepa i^nKna nepeAann, reHepaTopa 
cnyMaMHbix nwcen, 6rioKa cpaBHeHna, Tpurrepa 
pa3peujeHMfl nepeAanw, BToporo sneiweHTa M m 
cf)opMMpoBaTeri5i HMnynbcoB. Bxoa nocneAHero 
noAKHMDHeH k nepBOMy BXOAy sneivieHTa MJ1H, k 
BXOAy KOToporo, a TaioKe k BXOAy aneivieHTa 
3aAep>t<KH noAKnioHeH BbixoA Tpurrepa 
pa3peujeHMfl nepeAann. BTopofi bxoa Tpurrepa 
pa3peujeHMfl nepeAann coeAHHeH c nepBbiM 
bxoaom aneivieHTa M. K BTopoMy 1/1 TpeTbeiviy 
BXOAaM BToporo aneMeHTa 1/1 noAKnroneHbi 

COOTBeTCTBeHHO BblXOA CMHXpOHH3aTOpa H 

BbixoA Tpurrepa LjHKna nepeAann. BTopotf bxoa 
nocneAHero o6i>epy\\-\e\-\ c BTopbiM bxoaom 
nepBoro aneMeHTa M, k TpeTbeMy n neTBepTOMy 
BXOAaM KOToporo noAKntoneHbi COOTBeTCTBeHHO 
bnxoa Tpurrepa LjHKna nepeAann m BbixoA 
aneMeHTa 3aAep>KKH. BbixoA nepBoro 3-neMeHTa 

H nOAKTlKDHeH K BXOAy CHeTMMKa, BTOpOM BblXOA 

KOToporo noAKriJoneH k BTopoMy BXOAy GnoKa 
cpaBHeHna, a BbixoA BToporo aneMeHTa M 
noAKJifoneH k BXOAy reHepaTopa cnynaPiHbix 
HMcen. 

OAHaKO ycTpoMCTBO-npoTOTun HMeeT 
HeAOCTaTKH. Bo-nepBbix, ycTpoMCTBO HMeeT 
HH3Kyfo nponycKHyK) cnocoGHOCTb KaHana CBH3M 
oGLi^ero nonb30BaHna npn nepeAane c 
pa3fiMMHbiMM npnopnTeTaMU b HanxyALLinx 
ycnoBMax nepeAa^M (BbicoKuPi bxoahom 
MHcjDopMai_^noHHbiM noTOK). 3to o6ycnoBneHO 

60J1bLUOM BepOflTHOCTbK) B03HMKHOBeHHfl 

KOHqbriMKTHbix cuTyai^MM, b ycjioBHfix KorAa Bee 
ynP ceTM OAHOBpeMeHHO ocyLAecTBfififOT 
nonbiTKH nepeAaBaTb naKeTbi AaHHbix b KaHan 
cb9\3\a o6"mero nonb30BaTerm. Bo-BTopbix, oho 
He no3BOJi?ieT ynpaBrmTb nepeAanefi naKeTOB 
Aa HHbix c yneTOM KaTeropuCi cpohhocth 
nocneAHMX. 

L4enbfo 3anBJ-meMbix o6"beKTOB n3o6peTeHM^ 
ABnaeTCfl pa3pa6oTKa cnoco6a m ycTpowcTBa 
ynpaBJieHMS nepeAanew naKeTOB AaHHbix b 
KaHane cb^3m o6mero nojib30BaHMfl, KOTopbie 
oGecneHMBaioT Gonee BbicoKyfo nponycKHyhD 
cnoco6HOCTb KaHana cb33m oSLuero 
nonb30BaHnsq npn nepeAane naKeTOB AaHHbix c 
pa3nnHHO^ KaTeropneCi cpohhoctm b ycnoBnax 

BblCOKOM MHC|DOpMai4MOHHOM Harpy3KM. 

flocTaBneHHafl i_\enb AOCTuraeTca TeM, hto 
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npn M3BecTHOM cnocoSe, 3ai<nK)HafoineMca b 
npneMe cwrHana saHSTOCTM KaHana cbh3h 
o6Lnero nonb30BaHnsq k3>kaom H3 N ycTaHOBOK 
naKeTHOM paAHOCBfi3M (N > 3), qbopMnpoBaHHH c 
3aAaHHOM BeposTHOCTbK) cumana pa3peuueHHfl 
nepeAaMM naKeTOB AaHHbix, cmhxpohhom 

CjDOpMUpOBaHMM CMTHanOB KOMaHAbl 

ynpaBneHkm, nepeAane naKeTOB A^HHbix npn 
nocTynneHnn cumana pa3peujeHMa nepeAaHM n 
oAHOBpeMeHHOM OTcyTCTBUM cumana 3aHfiTocTn 
KaHana cba3m o6mero nonb30BaHM^, noBTopHOM 

CUHXpOHHOM CjDOpMUpOBaHHH CMTHana KOMaHAbl 

ynpaBneHU^ npn OTcyTCTBMH curHana 
pa3peLueHMfi nepeAann nnn Hannnnn curHana 
3aH?iTOCTM KaHana CBfi3M o6mero nonb30BaHMfi b 
TeKymeM TaKTe v\ nepeAane b nocneAyraLneM 
TaKTe pa6oTbi KaHana CBA3M, npeABapnTenbHO 
qbopMnpyioT MMnynbCbi npnopnTeTa naKeTa 
AaHHbix AnnTenbHOCTbK) aTji, , rAe 
I e {1,2,...^}, I - HOMep npnopnTeTa naKeTa 
AaHHbix, L - HOMep npnopnTeTa naKeTa AaHHbix, 
a j - HOMep ynP, npuneM 
Tji > >aTj|> >aTjl m 0< A Tj|<T, rAe T - 
AnMTenbHOCTb TaKTa paSoTbi KaHana CBA3H, 
OAHOBpeMeHHO reHepupyhOT cnynaMHbiM 
MMnynbc AnnTenbHOCTbfo A t c = c 
paBHOBeposTHbiM 33KOHOM ero pacnpeAeneHns 
Ha BpeMeHHOM HHTepBane ]0, T[ n npn 
BbinonHeHMM ycnoBH5i A t ce JO, T[ reHepupyfOT 
cuman paspeujeHna, b npoTMBHOM cnynae 
AeMCTBMfl no cjDopMnpoBaHUho cumana 
pa3peujeHi/ifl noBTop^NDT b cneAyNDLneM TaKTe 
pa6oTbi KaHana cb?13H. flnnTenbHocTb 
HMnynbca A t Bbi6npaK3T b npeAenax A t 
=(0,05. ..0,1) (T/L). ripn npneMe naKeTa 
AaHHbix c I-m npnopnTeTOM AononHHTenbHo Ha 
cooTBeTCTByioLAeM ycTaHOBKe naKeTHOM 
paAnocBfi3n qbopMMpyioT cuman 
noATBep>KAeHnn ero npkieMa, nepeAaioT curHan 
noATBep^eHun, a npn OTcyTCTBHn curHana 
noATBep>KAeHHfl f\ev\OT&v\s\ no ynpaBneHMfo, 
nepeAanePi naKeTa AaHHbix c I-m npnopnTeTOM 

nOBTOpSHDT. 

yKa3aHHa?i Bbiiue coBOKynHOCTb 
cyiAecTBeHHbix npn3HaKOB no3BonaeT yBennnnTb 
nponycKHyto cnoco6HOCTb KOI~l npn nepeAane 
naKeTOB AaHHbix c pa3nnHHbiMM npnopnTeTaMM 
nyTeM cpopMi/ipoBaHMa Tpe6yeMbix 
ynopflAQHeHHbix 3HaHeHnii BepoflTHOCTeCi 
nepeAann npn ynpaBneHMM nepeAann nfl b KOn 

B ycnOBMSRX BblCOKOM HHqbopMai^MOHHOLI 

Harpy3KM. 

nocTaBneHHa^ i4enb b 3aflBn^eMOM 
ycTpoCicTBe AOCTuraeTcs TeM, hto b M3BecTHoe 
ycTpoCicTBO ynpaBneHMfl nepeAanefi naKeTOB 
AaHHbix b KaHan cb?13h o6LL\ero nonb30BaHM?i, 
coAep>KaLLJ^ee cneTHHK, cjoopMnpoBaTenb 
AnnHHbix MMnynbcoB 3 Tpurrep, cnHxpoHM3aTop, 
aneMeHT MJ1M, reHepaTop cumanoB 
pa3peLueHna nepeAann, AononHMTenbHO 
BBeAeHbi 6noK CHUTbiBaHUfi, AeujuqbpaTop, 
nepBbiM n btopom aneMeHTbi 3AI1PET, 
D-Tpurrep n L-bxoaobom sneMeHT HJ1H, rAe 
L e {2,3...} - Hwcno npnopnTeTOB. 
MHqtiopMaunoHHbiM bxoa perncTpa CABura 
noAKmoneH k bxoay BToporo aneMeHTa HJ1M, Ha 
nepBbiw bxoa KOToporo noAKn^neH 
MHQbopMai^HOHHblM bxoa ycTpoMCTBa, a Ha 
BTopoPi - HHqbopMai^HOHHbiM BbixoA perncTpa 
CABwra. K BXOAaM 6noKa CHMTbiBaHM^ 
noAKnKJHeHbi COOTBeTCTBeHHO c j-ro no 
j+n-UHcjDopMai^MOHHbie BbixoAbi perncTpa 
CABura. BbixoA BHeujHero curHana KBMTAHLlMfl 
noAKmoneH k R-BXOAy RS -Tpurrepa, k R*-BXOAy 
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D-Tpurrepa n k ycTaHOBOHHOMy Bxofly pern ct pa 
CABnra. Bbixoflbi 6noKa CHMTbiBaHns 

nOflKJIKDHeHbl K COOTBeTCTByHDLL^HM BXOflaM 

fleujHcjDpaTopa. Bbixoflbi fleujMc(DpaTopa 

nOflKTltOMeHbl K COOTBeTCTByfOLHWM L-BXOAaM 

cf)opMnpoBaTerifi AnnHHbix MMnynbcoB n 
L-BXOAaM aneivieHTa I/1J11/1. Bbixofl aneivieHTa 
HJ11/1 noAKJitoHeH k BXOAy reinepaTopa cnmanoB 
pa3peujeHMfl nepeAann. BTopon bxoa 6rioKa 
cpaBHeHna noAKmoneH k BbixoAy 
0opMMpoBaTejifl AnnHHbix nivinyjibcoB. Bxoa 
BHeujHero cnmana 3aH^TocTn KaHana cbx3\a 
o6~mero nonb30BaHna noAKruoneH k MHBepcHbiM 
BXOAaM cooTBeTCTBeHHO nepBoro n BToporo 
aneMeHTOB 3AI~IPET. Ha npflMon bxoa nepBoro 
aneivieHTa 3AnPET noAKnioneH BbixoA onoKa 
cpaBHeHnn, BbixoA KOToporo noAKmoneH, 
cooTBeTCTBeHHO, k nepBOMy BXOAy aneivieHTa 
HJ1H n k BbixoAy BKJ1KDHEHME nEPEflATMMKA. 
BTopon bxoa nepBoro aneivieHTa MJ1H coeAMHeH 
c BbixoAOM D-Tpurrepa, Ha C-bxoa KOToporo 
noAKmoneH np^Mon BbixoA RS-Tpnrrepa. Ha 
D-bxoa D-Tpnrrepa noAKmoneH BbixoA 
cnHxpoHH3aTopa. S-bxoa RS-Tpnrrepa 
noAKnKDMeH k Bxofly BHeujHero cnn-iana 3A[~lPOC 
nEPEflAHM. Bnxoa nepBoro aneivieHTa HUM 
noAKnioMeH k BXOAy A03aTopa nivinynbcoB, 
BbixoA KOToporo noAKnioneH OAHOBpeivieHHO k 
CHnTbiBafOLueiviy BXOAy pern ct pa CABnra n BXOAy 
cneTHMKa. BbixoA cneTHMKa noAKfifoneH k 
np^Moiviy BXOAy BToporo aneivieHTa 3AI1PET, 
BbixoA KOToporo noAKmoneH k BXOAy 
CHHTbiBaHn?i orioKa CHMTbiBaHMfl. 
HHc£opiviai4noHHbiCi BbixoA perncTpa CABnra 
nBnnercn BbixoAOM ycTponcTBa. 

Ha cf)nr. 1 npi/iBeAeHbi BpeivieHHbie 
AnarpaMMbi cocTOAHnfl KaHana cb?13m oS^ero 
nonb3QBaHH?i npn ncnonb30BaHnn b nPC 
3a«Bnfleivioro cnocoooB ynpaBneHMfl nepeAanen 
nfl; Ha cjDnr. 2 - 6\noK-cxeivia ycTponcTBa, 
peannsyioinero 3aflBnfleMbin cnoco6; Ha dp\Ar. 3 - 
cxeivia perncTpa CABnra; Ha cfcnr. 4 - cxeivia 
6noKa CHMTbiBaHnfi; Ha cjDnr. 5 - cxeivia 
cjDopMnpoBaTerifl flnnHHbix nivinynbcoB; Ha dpwr. 6 
n 7 - cxeivia reHepaTopa cnrHanoB pa3peiueHnfl 
nepeAann n BpeivieHHbie AnarpaMMbi, 
noacHHioLnne npnHU,nn ero pao"oTbi 
cooTBeTCTBeHHO; Ha cj^nr. 8 - cxeivia onoKa 
naM?n~n; Ha qbnr. 9 - cxeivia A03aTopa 
nivinynbcoB; Ha dp\AV. 10 - cxeivia cner-inKa; Ha 
a>nr. 11 - cxeivia CMHxpoHH3aTopa; Ha cjonr. 12 - 
cxeivia aneivieHTa 3AI~IPET; Ha cfcnr. 13 - 
Be po^TH oct ho- BpeivieHHbie xapaKTepncTMKn 
n3BecTHoro n 3aflBn?ieivioro cnoco6oB. 

Bo3MO>KHOCTb peannsai^nn 3aflBnaeivioro 
cn oco6a n oat Be p>KAaeTCfl cn eAy fo m n m 
o6pa30M. 

Bee N yi~IP paGoTaioT cuhxpohho c t3ktobom 
nacTOTon 1/T. CnHxpoHH3ai4Hfl noAAep>KHBaeTCfl 
Ka>KAoCi ynP ceTM, Hanpniviep, nyreivi npneivia 
cnHxponocbinoK, nepeAaBaeivibix oahom M3 YI1P 
ceTn [10, 13]. npn nocTynneHun Ha j-k> ynP 
Ana nepeAann nfl c I-m npnopnTeTOM (rAe 
I e {1,2,...L} - HOMep npnopnTeTa cpoHHOCTn; 

L-HaMMeHbLUMM npHOpHTeT CpOHHOCTM) 

a>opMnpyeTCfl nivinynbc AnnTenbHOCTbio A~Tji . 
flnnTenbHOCTb AaHHoro nivinynbca 

cooTBeTCTByeT nfl c I-m npnopnTeTOM, rAe 
0 < aTji< T, a aTji> ATj2...>ATji>...>ATjL (cf)nr. 
1e). OAHOBpeMeHHO reHepMpyeTC^ cnynaMHbiM 

MMnynbc At c c paBHOMepHbIM 3aKOHOM 

pacnpeAeneHMfi Ha HHTepBane ] O, T[ (cjonr. 1f) 
n ocyi^ecTBnfleTCfl npneM cnrHana 3aHsrrocTn 
(C3) KaHana cb?i3h o6Li\ero nonb30BaHM^ Ha 
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paSoHefi nacTOTe npneMa-nepeAann. Ecnn C3 b 
KOn He oSHapyxeH n creHepwpoBaHHbii?i 
nMnynbc A t c coBnan bo BpeMeHM c 
flnnTenbHOCTbio cc(DopMnpoBaHHoro 
nMnynbca aTji, , to BbiAaeTCfl KOMaHAa 
pa3peujeHMfl nepeAa^n nfl c I-m npnopnTeTOM. 
CurHan pa3peiueHkm nepeAa^n nfl 


C|DOpMHpyeTC^ C BepOflTHOCTblO P 


Ti,/T, 


A Ijl- 


3HaneHne KOTopon np^MO nponopi4HOHanbHO 
AnnTenbHOCTM MMnynbcoB A Tji (cfjnr. 1e). 
MMnynbc AriMTenbHOCTbio A T C 
MecTononoxeHne KOToporo Ha BpeMeHHOM 
kiHTepBane T paBHOBepofiTHO, nepeKpbiBaeTca c 
MMnynbcoM a^i CTaTMCTnnecKki paBHO A~Tj|/T - 
HMcno pa3 5 T.e. Bepo^THOCTb nx coBnaAeHM^ 
paBHa Pj|= aTj|/T. TaKMM o6pa30M 3 Bepo^THOCTb 
cjDopMnpoBaHM^ cnrHana pa3peiueHHfi nepeAann 
naKeTa a^hhux c I-m npnopnTeTOM HaxoAMTca 
KaK OTHOLueHne AnnTenbHOCTM nMnynbca T k 
AnnTenbHOCTM MMnynbca aTj|. 

fln^ naKeTa AaHHbix L-ro npnopnTeTa 
BepofiTHOCTb cfiopMnpoBaHwn cnrHana 
pa3peiueHMfl nepeflaMU 6yAeT 


JL" 


: aTjl/T. 


AHanornHHO 6yAyT cf)opMnpoBaTbCfl cnrHanbi 
pa3peLueHMfl nepeAann b nop^AKe 
npnopMTeTHOCTM 

aTji/T > A T j2 /T >...> A T]|/T>...> A T jL /T. 

CneAOBaTenbHO, BepofiTHOCTb 
c|DopMnpoBaHM5R cnrHana pa3peiueHn?i nepeAann 
nfl 1-ro npnopnTeTa GyAeT SonbLue, neM 
aHanornHHaa BepoaTHOCTb Ana nfl l-ro 
npnopnTeTa n t.A- 
HH3KonpnopnTeTHoro nfl 

CpOHHOCTH 


AO 

L-\A 


caMoro 
KaTeropnn 


Pj1 >Pj2>->Pj1 


> > Pii 


nocne saBepiueHMfi cjDopMnpoBaHnfl cnrHana 
pa3peLueHna nepeAann 6yAeT BbiAaHa KOMaHAa 
ynpaBneHn^ nepeAanefi naKeTOB AaHHbix, 
HanpnMep, c I-m npnopnTeTOM, ecnn b 3tot 

MOMeHT, BpeMeHM COOTBeTCTByfOLi^MM AaHHOMy 

i4MKny pa6oTbi naKeTHOM paAMOceTn b KaHane 
CBA3n o6LAero nonb30BaHM5i, enman saHATOCTM 
Ha nacTOTe npMeMa-nepeAanw b KOn 6yA©T 

OTCyTCTBOBaTb. 

OAHaKO c BepoflTHOCTbio Qj-i =1 -Pji nnn Qj|= 
1-aTji/T enman pa3peiueHMfl nepeAaHM nfl l-ro 
npMopnTeTa He 6yAeT cc^opMMpoBaH. OTCioAa 
BepoflTHOCTn 6e3ycneiuHoro cjDopMnpoBaHMfi 
cnrHana pa3peLueHM^ nepeAann, An^ Apyrnx 
npnopnTeTOB o6pa3yhDT cneAyHDLnyfo 
nocneAOBaTenbHOCTb HepaBeHCTBa: 

1-Pj1<1-P]2 < <1-Pji <...< 1-PjL 

nnn 

Qji < Qj2 <■■< Qji <■■< QjL. 
npnneM 

1 -ATj|/T<1 - A Tj 2 /T<. . <1 - A Tj|/T< . <1 -aTjl/T. . 

B aTOM cnynae npoi4eAypa nepeAann nfl l-ro 
npnopnTeTa noBTopaeTCfl b cneAyfomeM TaKTe 
pa6oTbi ynP, a TaioKe b cnynaax, KorAa 
OTcyTCTByeT noATBep>KAeHMe npMeMa nfl 
(enmana KBHTAHL4H?1) 3 HaHMHa^ c KOHTponn 
coctoahmjr KOn. npMMep noBTopa npoi^eAypbi 
nepeAaHM naKeTOB AaHHbix noKa3aH Ha cjDMr. 1e, 
f, g, n, m, h b 7-m TaKTe pa6oTbi naKeTHon 
paAnoceTn T 7 . 

BpeMeHHbie A^arpaMMbi cocTOAHn^ KOn 
npn nepeAane nfl c 1-m, I-m m L-m KaTeropM^MM 
cpohhocth npuBeAeHbi Ha cjDnr.1. 

YcTpowcTBO ynpaBneHMfl nepeAaneM naKeTOB 
AaHHbix b KaHane cb?13m o6Lnero nonb30BaHM^, 
noKa3aHHoe Ha cJdmt. 2, coctomt M3 nepBoro 11 
m BToporo 1 aneMeHTOB I/1J1I/1, perncTpa CABMra 
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(PC) 2, CJiOKa CHUTbiBaHMii (BCh) 3, 
fleujMcjDpaTopa (fluj) 4, qbopMnpoBaTenfl 
AnnHHbix HMnyribcoB (<t>flH) 5, 6\noKa cpaBHeHi/m 
(EC) 6, nepBoro 7 h BToporo 12 3JieMeHTOB 
3AI1PET, L-BXOflHoro GneMeHTa HJ1M 8, 
reHepaTopa curHanoB pa3pei±ieHkm nepeAanw 
(rCPn) 9, A03aTopa MMnynbcoB 10, 
CHGTHMKa 13, RS-Tpnrrepa 14, D-Tpurrepa 15 n 

CMHXpOHH3aTOpa 16, HHC|DOpMai4MOHHOrO BXOfla 

17 m BbixoAa 18 ycTpoficTBa, Bxofla 19 
BHeujHero C3, Bxofla 20 BHeniHero CHmana 
KBMTAHLJMFI, Bbixofla 21 ynpaBnaiOLAero 
cumaiia BKJlfOHEHME llEPEflATHUKA (BKJ1 
nPfl), Bxofla 22 BHeujHero cumana 3AnPOC 
nEPEflAHM (3AnPOC nPfl). 

Bbixofl rcnP 9 noflKTiK)MeH k nepBOMy 
Bbixofly BC 6. MHcjDopMai^noHHbiM bxoa PC 2 
noAKTifOMeH k BXOAy BToporo aneivieHTa MJ1M 1 , 
Ha nepBbiPi BbixoA KOToporo noAKmoneH 
MHCjDOpMaUHOHHblM bxoa 18 ycTpoMCTBa, a Ha 
BTOpOM - MHCjDOpMai4HOHHblM BblXOA PC 2. K 

BXOAaM BCh 3 noAKntoneHbi cooTBeTCTBeHHO c 
j-ro no j+n MHC|DopMai4HOHHbie BbixoAbi PC 2, Ha 
R*-bxoa D-Tpurrepa 15. BbixoA BHeujHero 20 
curHana KBHTAHUHfl noAKnfoneH k R-BXOAy 
RS-Tpwrrepa 14 n k ycTaHOBOHHOMy BXOAy PC 2. 
BbixoAe BCh 3 noAKmoneHbi k 

COOTBeTCTByJOLAMM BXOAaM flLU 4. BblXOAbl fluj 4 

noAKJifoneHbi k cooTBeTCTByfoini/iM L-BXOAaM 
<t>py\ 5 m L-BXOAaM sneMeHTa MJ1I/I 8. BbixoA 
L-BxoAosoro aneMeHTa MJ1M 8 noAKTiKDHeH k 
BXOAy rCPn 9. Btopom bxoa BC 6 noAKniOHeH k 
BbixoAy OflU 5. Bxoa BHeujHero C3 20 
noAKTifoneH k MHBepcHbiM BXOAaM 
cooTBeTCTBeHHO nepBoro 7 v\ BToporo 12 
aneMeHTOB 3AI~lPET. Ha npflMofi bxoa nepBoro 
sneMeHTa 3AnPET 7 noAKmoneH BbixoA BC 6, 
BbixoA KOToporo noAKnfoneH cooTBeTCTBeHHO k 
nepBOMy BXOAy aneMeHTa 1/1 JIM 11 n k BbixoAy 
21 BKJlfOHEHME IHEPEflATHMKA. BTopoPi bxoa 
nepBoro oneMeHTa MJ1M 1 1 coeAHHeH c 
BbixoAOM D-Tpurrepa 15. Ha C-bxoa D-Tpurrepa 
15 noAKfiK3HeH npnMoPi BbixoA RS-Tpurrepa 14. 
Ha D-bxoa D-Tpurrepa 15 noAKJiKDHeH BbixoA Ch 
16. S-bxoa RS-Tpurrepa 14 noAKrifoneH k BXOAy 
BHeujHero curHana 3AnPOC IIEPEflAHM 22. 
Bnxoa nepBoro GneMeHTa MUM 1 noAKJiKDHeH k 
BXOAy flU 10, BbixoA KOToporo noAKTifoneH 

OAHOBpeMeHHO K CHUTblBafOL^eMy BXOAy PC 2 n 

BXOAy CHeTHMKa 13. BbixoA cneTHUKa 13 
noAKTiK)HeH k npaMOMy BXOAy BToporo aneMeHTa 
3AI1PET 12, BbixoA KOToporo noAKnfoneH k 

BXOAy CHMTblBaHM^ BCH 3. MHC$OpMai4MOHHblM 

bhxoa PC 2 ABrmeTCfl BbixoAOM 18 ycTpoMCTBa. 

PC 2 npeAHa3HaneH Ana 3anncn naKeTa 
Aa HHbix l-ro npnopnTeTa b BMAe abohhhow 
HHcfiopMau.HM, nocTynafomeM Ha ero 

MHC^OpMai^MOHHblM BXOA OT BHeLUHerO MCT04HMKa 

noA B03AeMCTBneM TaKTOBbix MMnyribcoB, n 
nepe3anncn paHee 3anncaHHoro naKeTa A^HHbix 
l-ro npnopnTeTa Ha cboCi WHqbopMai4woHHbM 
bxoa h OAHOBpeMeHHO ero BbiAann Ha BbixoA 
ycTpowcTBa. 

CxeMa nocTpoeHMfl PC 2, peann3yfou4afl 
TaKne 3aAann b 3aaBrmeMOM ycTpowcTBe, 
M3BecTHa m onucaHa HanpuMep b [9, c.135, 
pnc.3.35]. 

B OTJinHne ot yKa3aHHoCi ccbuiKi/i b 
3anBfifleMOM ycTpoCicTBe c yneTOM 
oco6eHHOCTeM B3anMOCBfl3efi PC 2 c ApyrfiMi/i 
sneMeHTaMM ycTpoMCTBa cxeMa npnoSpeTaeT 
bm/],, noKa3aHHbiM Ha cjDMr. 3. 

CxeMa PC 2 BKJitoHaeT coBOKynHOCTb m 
nocneAOBaTenbHo coeAHHeHHbix D-TpwrrepoB. 
BbixoAbi D-TpurrepoB coeAWHeHbi 
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cooTBeTCTBeHHO c D-bxoaom nocneAyfomero 
D-Tpurrepa. BbixoA nocneAHero m-ro 
D-Tpurrepa flBrmeTCH BbixoAOM PC 2, a bxoa 
nepBoro - bxoaom PC 2. napannenbHO Ha 
C-BXOAbi Bcex D-TpurrepoB noAKnioneH bxoa 
Ans TaKTOBbix HMnyxibcoB, a Ha R *-bxoah - 

yCTaHOBOHHbIM BXOA- 

BCh 3 npeAHa3HaneH A-na CHUTbiBaHMfl HacTM 
cnyxeGHOw HHqbopMai^nn naKeTa A^HHbix, a 
mmghho HHqbopMai4MM o npnopnTeTe, M3 
cooTBeTCTByioLi^nx nHeeK PC 2 b fluj 4 no 
CHTHariy, nocTynaioLneMy Ha ero CHMTbiBaraLUMM 

BXOA- 

CxeMa nocTpoeHMfl BCh 3, peajii/i3yfOLnafl 
TaKwe c(DyHKi4MM, npeACTaBJieHa Ha o>Mr. 4. BCh 3 
coAep>KHT n sneMeHTOB M 3.1 -3. n. PlepBbie 
BXOAbi sneMeHTOB M 3.1-3.n ^BnaiOTCfl n 
BXOAaM n BCh 3. BTopbie BXOAbi sneMeHTOB M 

nOAKJIHDHeHbl K BXOAy CHMTblBaHMfl. BblXOAbl H 

sneMeHTOB M 3.1 -3. n flBJinioTCfl n-BbixoAaMM 
BCh 3. 

OflM 5 npeAHa3HaneH An^ qbopMMpoBaHna 
npn nocTynneHMM Ha oahh M3 L ero bxoaob 
cum ana coot BeTCTByra m,ew 

An m Ten bH oct w aT| , rAe I e {1,L}; L-HOMep nfl 
c HanMeHbLuew KaTeropnew, npn stom 

aT-i> a T2>...aTi...aTl- 

CxeMa OflM 5, peann3yioLAafl TaKne 

4)yHKI4MM B 3a?1BnfieMOM ycTpowcTBe, M3BeCTHa n 

onucaHa HanpuMep b [9, c.211-212, pnc.7.5r] 
m c yneTOM oco6eHHOCTeM B3anMOCBfl3ew c 
ApyrnMM oneMeHTaMU ycTpoMCTBa npno6peTaeT 
bma, noKa3aHHbiw Ha a>nr. 5. 

OflM 5 BKnkDHaeT L qbopMwpoBaTeneM 
HMnyribcoB (<t>M) 5.1, BbixoAbi KOTopbix 
noAKmoneHbi k L-BXOAOBOMy 3neMeHTy MJ1M 5.2. 
BbixoA L-BXOAOBoro aneMeHTa MJ1M 5.2 
ABn^eTca BbixoAOM 0flM 5, L-BXOAaMU KOToporo 

flBnStOTCfl BblXOAbl COOTBeTCTByiOLAMX L - 0M 

5.1 . B cbok) onepeAb Ka>KAbiM OM 5.1 coAep>KHT 
nepBbiw 5.3 v\ BTopoPi 5.8 sneMeHTbi MJ1M-HE. 
nepBbiPi bxoa nepBoro aneMeHTa MJ1M-HE 5.3 
HBHfleTCf1 bxoaom OM 5.1, a BTopow nOAKJIKDHeH 
k BbixoAy BToporo aneMeHTa MJ1H-HE 5.8. 

3MHTTep TpaH3MCTopa 5.6 m bnboa nepBoro 
pe3MCTopa 5.7 noAKniOHeHbi k BXOAy BToporo 
aneMeHTa MJ1M-HE 5.8. Btopom BbiBOA nepBoro 
pe3MCTopa 5.7 noAKntoneH k o6meMy Kopnycy. 
Ba3a TpaH3HCTopa 5.6 noAKmoneHa k nepBOMy 
BbiBOAy BToporo pe3HCTopa 5.5 m nepBOMy 
BbiBOAy KOHAeHcaTopa 5.4, Ha BTopbie BbiBOAbi 

KOTOpblX nOAKJIHDHeHbl COOTBeTCTBeHHO 

nono>KHTenbHbiM BbiBOA BHeujHero nuTaHi/m 
U n m buxoa nepBoro MJ1M-HE 5.3. KonneKTop 
TpaH3MCTopa 5.6 coeAHHeH c nono>KMTenbHbiM 
BbiBOAOM BHeujHero ncTOHHMKa nHTaHUfl. flnq 
cjDopMnpoBaHM^ MMnynbcoB Tpe6yeMbix 
Ani/iTenbHOCTeiTi b <X>\A 5.1 eMKOCTM 
KOHAeHcaTopoB 5.4 Bbi6paHbi TaK, HTo6bi 
AnMTenbHOCTb cjoopMnpyeMbix MMnynbcoB Ha 
BbixoAe nepBoro <$>\A 5.1 6bina 6onbiue, neM y 
BToporo OM 5.1 m t.A- AO L-1-ro OM 5.1, T.e. 
npn C 1 > C 2 >..> C 1 >..> CL AnnTenbHOCTM 
cjDopMnpyeMbix MMnynbcoB 6binn 6bi 
ynopflAoneHbi a Ti> a T 2 >...aTi ... A T L . . 

rCPn 9 npeAHa3HaneH An^ qbopMnpoBaHna 
HMnynbca c paBHOMepHbiM 33kohom 
pacnpeAeneHHiR Ha BpeMeHHOM MHTepBane ]0,T[. 

CxeMa rCPn 9, peariH3yfOLAafl TaKne 3aAann 
b 3aflBnaeMOM ycTpowcTBe, npuBeAeHa Ha Qbur. 

6. TCPri 9 COCTOUT H3 HCTOHHMKa LuyMa (Mill) 
9.1, CjDMKCaTOpa MTHOBeHHblX 3HaHeHMM 

Hanp?i>KeHH?i (<J>M3) 9.2, reHepaTopa 
nnHeMHO-M3MeHnioLAerocfl HanpaxeHun (TJIMH) 
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9.3, KOMnapaTopa 9.4, jimhmm 3a,qep>KKH (J13) 
9.5 m sneMeHTa 3AI~IPET 9.6. HHc|DopMai4HOHHbiM 
bxoa OM3 9.2 noAKniOHeH k BbixoAy ULU 9.1. 
Bbixofl 0M3 9.2 noflKJiKDMSH k nepBOMy BXOAy 
KOMnapaTopa 9.4. BbixoA rflMH 9.3 noAKntoneH 
k BTopoiwy BXOAy KOMnapaTopa 9.4. Bxoa TCPn 
9 noAKfifOHOH OAHOBpeivieHHO k BXOAy mi/lH 9.3 
m ynpaBnnHDLneiviy BXOAy <t>M3 9.2. 1/lHBepcHbiPi 
bxoa sneMeHTa 3AI~IPET 9.6 nepe3 J13 9.5 
noAKTifOHeH k BbixoAy KOMnapaTopa 9.4. npaMofi 
bxoa sneMeHTa 3AI~IPET 9.6 HenocpeACTBeHHO 
noAKJifOHeH k BbixoAy KOMnapaTopa 9.4. Bhxoa 
sneMeHTa 3AI1PET 9.6 aBnaeTca BbixoAOM 

rpcn 9. 

0M3 9.2 npeAHa3HaMeH Ana 3anoMHHaHna b 
TeMeHne 3aAaHHoro npoMexyTKa BpeMeHU 
MrHOBeHHbix 3HaneHMM HanpaxeHHa, 
nocTynaioLi^MX c BbixoAa ULU 9.1. CxeMa TaKoro 
<£M3 9.2 n3BecTHa n ero paooTa onucaHa, 
HanpuMep, b [7, c. 46, pi/ic. 2.6]. B 
saflBrmeMOM TCPn 9 c yneTOM oco6eHHOCTefi 
B3anMOCBa3efi c ApyrnMH sneMeHTaMH cxeMa 
<t>M3 9.2 npno6peTaeT bha, noKa3aHHbifi Ha dpv\r. 
8, n BKJiKD^aeT nepBbiM pe3MCTop 9.21 , nepBbifi 

BblBOA KOTOporO aBnaeTCa HHCjDOpMai^HOHHblM 

bxoaom 0M3 9.2, a BTopoffi noAKfiKweH 
OAHOBpeMeHHO k nepBOMy BbiBOAy BToporo 
pe3MCTopa 9.22 i/i npaMOMy BXOAy sneMeHTa 
3AI1PET 9.23, Ha MHBepcHbiM bxoa KOToporo 
noAKnfoneH ynpaBnaK>U4i/itf bxoa OM3 9.2. 
BbixoA sneMeHTa 3AI1PET 9.23 OAHOBpeMeHHO 
noAKnfOHeH k nepBOMy BbiBOAy KOHAeHcaTopa 
9.24 n k BXOAy ycvinHTena nocToaHHoro TOKa 
(ynT) 9.25. BbixoA YriT 9.25 coeAMHeH c 
BTopbiMH BbiBOAaMM BToporo pe3HCTopa 9.22 n 
KOHAeHcaTopa 9.24, a TaiOKe c BbixoAOM 0M3 
9.2. 

D-Tpurrep 15 npeAHa3HaneH Ana 
cjsopMnpoBaHMfl curHana Hanana npoLjecca 
ynpaBneHwa nepeAanew naKeTa A^HHbix c I-m 
npnopnTeTOM no cnHxpocumanaM, 

nocTynaioLUMM c BbixoAa CMHxpoHH3aTopa 16 Ha 
ero D-bxoa, w npnTOM TonbKO TorAa, KorAa Ha 
ero G-BXOAe npucyTCTByeT noTeHi^nan 
HanpaxeHHa, cooTBeTCTByroii^nM Hanpa>KeHi/iK) 
nornnecKOM eAHHHi_\bi. 

CxeMa nocTpoeHfia D-Tpurrepa 15, 
peannsyromaa TaKne 3aAann b 3aaBnaeMOM 
ycTpoMCTBe, M3BecTHa m onucaHa, HanpuMep, b 
[18, c. 172 - 174, pmc. 6.6 b], 

flU 10 npeAHa3HaneH Ana BbiAann no 
cumany nocTynafOLAew Ha ero bxoa oahhohhow 
cepnn MMnynbcoB, KOTopaa coAep>Ki/iT pobho m 
MMnynbcoB, Bbipe3aHHbix 1/13 HenpepbiBHoCi 
nocneAOBaTenbHOCTM TaKTOBbix MMnynbcoB, 
nocTynafOLHnx c 3aAa*omero reHepaTopa. 

CxeMa nocTpoeHna flU 10, peann3yrainaa 
TaKMe 3aAann b 3aaBnaeMOM ycTpoPicTBe, 
M3BecTHa m onucaHa, HanpuMep, b [8, c. 273, 
puc. 9.11a]. C yneTOM B3awMOCBa3efi c APyrnMM 
sneMeHTaMM cxeMa flU 10 npuHMMaeT bha, 
noKa3aHHbiM Ha dpwr. 9. 

py\ 10 coAep>KMT 3aAatOLi^MM reHepaTop (3I~) 
10.1, sneMeHT 3 All PET 10.2, ABOi/iHHbM CHeTHHK 
(flC) 10.3. BbixoA 3r 10.1 noAKnKJHeH k 
npaMOMy BXOAy sneMeHTa 3AI1PET 10.2. BbixoA 
sneMeHTa 3AI1PET 10.2 aBnaeTca 

OAHOBpeMeHHO BblXOAOM flM 10 n 

cyMMnpyfOLAMM bxoaom flC 10.3. Bxoa flU 10 
noAKnfoneH k R-BXOAy flC 10.3, BbixoA KOToporo 
noAKnfOHeH k MHBepcHOMy BXOAy sneMeHTa 
3Af1PET 10.2. 

CneTHHK 13 npeAHa3HaneH Ana BbiAanw Ha 
ero BbixoAe OAHHOHHoro HMnynbca b MOMeHT 
nocTynneHna nocneAHero TaKTOBoro HMnynbca 
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H3 cepnn m HMnynbcoB Ha ero bxoa. CxeMa 
nocTpoeHna cneTHUKa 13, peannsytomaa TaKMe 
3aAann b 3aaBnaeMOM ycTpowcTBe, n3BecTHa m 
onucaHa, HanpuMep, b [8, c. 265 - 266, puc. 
9.8a]. C yneTOM B3ai/iMOCBa3efi c APyrnMH 
sneMeHTaMM cxeMa cneTHMKa 13 npuHMMaeT 
bha, noKa3aHHbiM Ha cjDnr. 10. 

CnHxpoHH3aTop (Ch) 1 6 npeAHasHaneH Ana 
noAaep>KaHna t3ktobom CMHxpoHM3ai4MM Me>KAy 
cnHxpoHH3aTopaMH ycTpowcTB ynpaBneHMa 
nepeAaneM ycTaHOBOK naKeTHOM paAnocBfi3n 
no CMmanaM cnHxpoHMsai^nn, nepeAaBaeMbiM 

oahom v\3 ynp. 

CxeMa nocTpoeHna CMHxpoHH3aTopa 16 c 
TaKMMM cjDyHKL^naMM b 3aaBnaeMOM ycTpoMCTBe 
M3BecTHa, npuHi^nn pa6oTbi n ee pac-ieT 
npuBeAeHbi cooTBeTCTBeHHO b [5, c. 17 - 30] n 
[6, c. 3 - 9]. C yneTOM ocoo"eHHOCTeM 
B3anMOCBa3ePi c ApyrnMM sneMeHTaMM 
ycTpoPicTBa cxeMa Ch 16 npeo6peTaeT bma, 
npeACTaBneHHbiw Ha cjDnr. 11. B KanecTBe 
paAnonpneMHoro ycTpoficTBa mokho 
ncnonb30BaTb, HanpuMep, paAnonpneMHUK P - 
160n [12], KOTopbiM MMeeT pe>KHM npneMa 
curHanoB CMHxpoHM3ai4nn m BbiAann Ha 
nnHeMHbiPi BbixoA cooTBeTCTByioiAeM 

nocneAOBaTenbHOCTH MMnynbcoB 

CMHXpOHM3ai4MM. 

CxeMa Ch 16 BKntonaeT paAnonpneMHoe 
ycTpotiCTBO (nPM) 1 6.2 c aHTeHHOW 1 6.1 , BbixoA 
KOToporo noAKnfoneH Ha bxoa A^CKpeTHOM 
cneAaLU,eM cucTeMbi c ynpaBnaeMbiM 
AennTeneM (flCC) 16.3. B cbok) onepeAb flee 
16.3 coAep>KHT yABOWTenb nacTOTbi 16.4, Ha 
bxoa KOToporo noAKnHDHeH BbixoA l~IPM 16.2, a 
BbixoA - k nepBOMy BXOAy cf)a30Boro 
AMCKpeMMHaTopa (Ofl) 16.5. BbixoA 16.5 
noAKnKDHeH k BXOAy ycpeAHHTena 16.6. Buxoa 
ycpeAHHTena 16.6 noAKnfoneH k nepBOMy BXOAy 
ynpaBnaeMoro ycTpoMCTBa 16.7 (W). BbixoAYy 
16.7 noAKnHDHeH Ha bxoa Vfl 16.8. BbixoA 
reHepaTopa 16.9 noAKmoneH k BXOAy 16.7. 
Ha BTopofi bxoa ^fl 16.5 n Ha BbixoA Ch 16 
noAKnraneH BbixoA yfl 16.8. 

Ch 16 pa6oTaeT cneAyHDLAMM o6pa30M. nPM 
16.1 ocymecTBnaeT npneM Ha M3BecTHOM 
nacTOTe CMTHanoB cnHxpoHM3au,HM n BbiAaeT Ha 
CBoeM nnHePiHOM BbixoAe nocneAOBaTenbHOCTb 
HMnynbcoB curHanoB cnHxpoHnsai^MH (l~ICC). 
flanee I1CC nocTynaeT Ha bxoa flCC 16.4. B 
flCC 16.4 nponcxoAUT cne>KeHwe 3a STanoHHOM 
nacTOTOM curHanoB cnHxpoHH3ai4nn m ee 
noACTpoMKa b cnynae yxoAa nacTOTbi, 
o6ecnennBaa TeM caMbiM nocToaHHyK) nacTOTy 
cneAOBaHna nCC. 

EC 6 npeAHa3HaneH Ana BbiAanw curHana 
pa3peLueHi/m BKriJoneHna nepeAaTHMKa b cjiy^ae, 
ecni/i Ha ero o6enx BXOAax npon30i_uno 
coBnaAeHMe bo BpeMeHU AByx bxoahnx 
ckimanoB. 

CxeMa nocTpoeHna 5C 6, peann3yK)LAaa 
TaKyfo a>yHKL4MK3 b 3aaBnaeMOM ycTpowcTBe, 
n3BecTHa m onucaHa, HanpuMep, b [8, c. 14, 
puc. 1 .2] n MoxeT 6biTb peann30BaHa Ha 
sneMeHTe V\ BbinonHaK)inyK3 nornnecKyHD 

OnepaL^MJO - KOH-bfOHKI4MfO. 

riepBbiPi 7 m BTopoCi 12 sneMeHTbi 3AI1PET 
npeAHa3HaneHbi Ana cjDopMnpoBaHna Ha ero 
BbixoAe nornnecKOM eAUHML^bi TonbKO npn 
OAHOBpeMeHHOM npucyTCTBMH Ha ero 
MHBepcHOM BXOAe nornnecKoro Hyna, a Ha 
npaMOM BXOAe - nornnecKow eAHHHu,bi. 
npuHi^nnnanbHaa cxeMa AsiHHoro sneMeHTa 
npwBeAeHa Ha dpwr. 12. 

CxeMa sneMeHTa 3AI1PET BKnfc-iaeT 
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aneivieHT HE 1 n aneMeHT H 2. Bxoa aneivieHTa 
HE 1 n btopom bxoa aneivieHTa H 2 flBnatoTCfl 

COOTBeTCTBeHHO HHBepCHblM H np^MblM BXOflaMM 

aneMeHTa 3AI~IPET. BbixoA sneMeHTa HE 1 
coeAHHeH c nepBbiM bxoaom aneMeHTa V\ 2, 
BbixoA KOToporo flBJineTCfl BbixoflOM aneMeHTa 
3AI~IPET. 

Bee ocTanbHbie aneMeHTbi, BXCAninne b 
o6[ny\o (cf>nr. 2) n nacTHbie (cpwr. 3, 7, 8, 9, 
11, 12) cxeMbi 3anBJi5ReMoro ycTpoi/icTBa 
M3B8CTHbi . llpMHUMn pa6oTbi v\ cxeivia aneivieHTa 
HJll/l npuBeAeHbi b [8, c. 15, puc. 3.1], 
aneivieHTa H - b [8, c. 14, puc. 1.2] , 
AeLUH<£paTopa - b [8, c. 87 - 89, puc. 3.1], 
3aAafou^ero reHepaTopa 10.1 - b [8, c. 240 - 
241, puc. 7.9 b]; cneTHMKa - b [8; c. 252 - 
253; puc. 9.1]; RS-Tpurrepa b [8; c. 1 66 - 
172, puc. 6.1]. 

3aflBrmeMoe ycTpoficTBO pa6oTaeT 
cneAyHDLUUM o6pa30M. 

B HCXOAHOM COCTOflHMM OCymeCTBnfleTCfl 

KOHTporib BHeujHero curHana saH^TOCTM KOn, 
HanpuMep CMman Hecymero KoneoaHMfl Ha 
nacTOTe npneivia-nepeAaHM Ha nepBOM 7 n 
BTopoM 12 aneivieHTax 3AI~IPET. CnHxpoHM3aTop 
16 cjDopMnpyeT TaKTOBbie CMHxpoMMnynbCbi c 
nepnoAOM cneAOBaHMfl T. CnHxponMnyribCbi c 
BXOAa CMHxpaHM3aTopa 16 nocTOAHHO 
nocTynaioT Ha D-bxoa D-Tpurrepa 15. 
RS-Tpurrepa 14 HaxoAMTCfl b HyneBOM 

COCTOflHMe. 

npn nocTynneHnn c MHcjDopMai4MOHHoro 
BXOAa 17 ycTpoCicTBa Ha nepBbiM bxoa BToporo 
aneivieHTa HTM 1 nfl, AonycTMM, c 1-m 
npnopnTeTOM OAHOBpeMeHHO Ha bxoa 3AI~IPOC 
l~IPfl 21 Aon>KeH nocTynnTb BHeiuHUM curHan b 
BMAe MMnynbca c BbicoKMM ypoBHeM 
Hanp?i>KeHMfi (paBHbiPi ypoBHio nornnecKOM "1") 
Ha 3anycK ycTpoficTBa b i^enoM. l~lo stom 
KOMaHAe RS-Tpwrrep 14 nepexoAMT b 
eAMHUHHoe cocTOAHne, BbiAaBaa Ha CBoeM 
np^MOM BbixoAe BbicoKMM ypoBeHb Hanpa>KeHWfl, 
paBHbm ypoBHto nornnecKOM "1". flanee 
nornnecKa^ "1" nocTynaeT Ha C-bxoa 
D-Tpurrepa 15, KOTopbiM npeBpaujaeT 
nocneAHUM b "npo3paHHbiM" D-Tpurrep. B otom 
cnynae nornnecKoe cocTOAHne Ha BbixoAe 
D-Tpurrepa 15 6y AeT onpeAensTbCfl TonbKO 
cumanaMU (a MMeHHO CMHxpocurHanaMn), 
nocTynaHDLAMMM Ha ero D-bxoa. 
CcjDopivinpoBaHHbiM TaKUM o6pa30M MMnynbc b 
MOMeHT npuxoAa Ha D-bxoa D-TpMrrepa 14 
onepeAHoro CMHxpoMMnynbca nepe3 nepBbiM 
aneivieHT HJ1H 11 nocTynaeT Ha bxoa flM 10. no 
stom KOMaHAe Ha BbixoAe nocneAHero 
cjDopivinpyeTCfi OAHa cepun TaKTOBbix HMnynbcoB, 
HMcno KOTopbix paBHO m. nonyneHHbie TaKMM 
o6pa30M TaKTOBbie MMnynbCbi nocTynaioT Ha 
CHUTblBaiOLUMM bxoa PC 2. TaKUM o6pa3QM 
nponcxoAUT 3anncb nfl l-ro npnopnieTa c 
MHcjDopMai4HOHHoro BXOAa 17 b ^newKH naMATH 

PC 2. l~IOA B03AeMCTBkieM CCjDOpMMpOBaHHOM 

cepnw TaKTOBbix MMnynbcoB nocTynaeT Ha bxoa 
cneTHUKa 13. B MOMeHT nocTynneHM?i 
nocneAHero m-ro HMnynbca asihhom cepuM b 
nocneAHeM 6yAeT cqbopMMpoBaH MMnynbc, 
KOTopbiM nocTynuT Ha npaMOM bxoa BToporo 
sneMeHTa 3AI~IPET 12. 

I~lpi/i noflBneHMM BHeujHero C3 nnn cumana 
Hecymefi b nepBOM 7 m btopom 12 sneMeHTax 
3AI1PET 6noKnpyiOTCfl BbixoAbi: b nepBOM 7 
aneMeHTe 3AI~IPET - BbixoA 21 cnmanoB 
ynpaBneHnsq BKJ1 nPfl, a bo btopom 9 aneMeHTe 
3AI~IPET - curHan 3anycKa npoi^ecca 
ynpaBneHU^ nepeAa^eii flfl. 
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flonycTHM, hto C3 b KOn, a cneAOBaTenbHO, 
n Ha BxoAe 19 OTcy TCTBy eT . TorAa MMnynbc c 
BbixoAa cneTHUKa 13 nepe3 btopom aneMeHT 
3AI~IPET 12 nocTynuT Ha c^HTbiBaiOLi^ufi bxoa 
BGh 3. l~lo 3TOMy cumany npon3otiAeT 
nepe3anncb ABOMHHoro KOAa H3 \-\a flnewKM no j 
+ n-io anePiKy Ha bxoa Aw 4 A a -n ee ABOMHHbiM 
koa b fliu 4 npeo6pa3yeTca b yHapHbiti, T.e. H3 
Bcex BbixoAOB fliu 4 aKTHBHbiM ypoBeHb 
norHHecKotf "eAMHkmbi" 6yAeT ccjDopMnpoBaH Ha 
oahom, a HMeHHO Ha tom, HOMep npnopnTeTa 
KOToporo paBeH noAaHHOMy Ha bxoa ABOUHHOMy 
KOAy. TorAa ABOMHHbiM koa l-ro npnopnTeTa 
npeo6pa3yeTCjq b fllll 4 b yHapHbm koa h 6yAeT 
npucyTCTBOBaTb TonbKO Ha ero I-m BbixoAe, 
T.e. cyAeT BbicoKMPi ypoBeHb Hanp?i>KeHH?i, a Ha 
Bcex ocTanbHbix BbixoAax flLU 4 ypoBeHb 
Hanpa>KeHna 6yAeT hh3khm (paBHbm ypoBHio 
Hanpn>KeHHfl nornHecKoro "Hynfl"). 

C<£opMl/ipOBaHHblM TaKUM o6pa30M Ha l-M 

BbixoAe flLU 4 curHan nor^HecKOM "eAUHUL^bi" 
nocTynaeT Ha cooTBeTCTBytoiAMM bxoa ^flU 5 m 
L-BXOAOBoro aneMeHTa MJ1H 8. OflU 4 
creHepupyeT AnnHHbiM HMnynbc , rAe 

0 <aTi<T ; I e {1 , 2, L}. flnMTenbHOCTb 
AaHHoro MMnynbca OAH03HaHHO cooTBeTCTByeT 
TonbKO l-My npnopnTeTy nfl. L-bxoaobom 
aneMeHT HUM 8 BbiAacT curHan Ha 3anycK TCPn 
9. 3tot curHan OAHOBpeMeHHO nocTynuT Ha 
ynpaBn^K)Li4HM bxoa OM3 9.2, Ha BbixoAe 
KOToporo npon30WACT (0nr. 7d) 3anoMMHaHne 
Hanp?i>KeHMfl (cj^nr. 7b), coot b eTCT b y io ii^ee b 3tot 

MOMeHT BpeMeHU MTHOBeHHOMy 3HaneHMio 
Hanpsq>KeHM5q LuyMa Ha Bbixofle MLU 9.1 (cjDnr. 7a). 
OAHOBpeMeHHO 3anycKaeTca TJIHH 9.6. B 
MOMeHT paBeHCTBa Hanp^>KeHMPi Ha BbixoAax 
ITIHH 9.6 (cf>nr. 7c) M OM3 9.2 (cjDMr. 7 b) 
cpaoaTbiBaeT KOMnapaTop 9.3. B pe3ynbTaTe Ha 
BbixoAe KOMnapaTopa 9.3 cjDopMnpyeTC?i 
HMnynbc (c^nr. 7 e) c ypoBHeM Hanp^eHMfl, 
paBHbiM ypoBHio nornHecKOM "1", M 

ATlMTenbHOCTblO c paBHOMepHbIM 3aKOHOM 

paenpeAeneHM^ Ha BpeMeHHOM MHTepBane ]0. 
T[. 3to o6iD?icHfleTC5q TeM, hto Bbi6opKa 

MTHOBeHHblX 3HaHeHMM HanpJRKeHMM H3 

peann3ai4nn cnynaMHoro npou,ecca HLU 9.1 
paBHOMepHO pacnpeAeneHa b HeKOTopoM 
MHTepBane HanpaxeHnw LuyMa. rionyHeHHbiCi 
MMnynbc co cnynaPiHoPi AnwTenbHOCTbio 
nocTynaeT Ha npyiMOM bxoa aneMeHTa 3AnPET 
9.6 n Ha bxoa J~I3 9.5. B J13 9.5 MMnynbc 
3aAep>KHBaeTCfi Ha BennnnHy A t c • flanee c 
BbixoAa J13 9.5 MMnynbc nocTynaeT Ha 
HHBepcHbiM bxoa aneMeHTa 3AI~IPET 9.6. 
M3BecTHO, hto aneMeHT 3AI~IPET 9.6 
cjDopMnpyeT Ha CBoeM BbixoAe nornnecKyio 
eAHHHu,y TonbKO npn OAHOBpeMeHHOM 
npucyTCTBMH Ha CBOeM MHBepCHOM BXOAe 

nornnecKoro Hyna (cjDnr. 7 f), a Ha np^MOM 
BXOAe - nornnecKOM eAHHHi4bi (cpur. 7 e). TaKMM 
o6pa30M, Ha BbixoAe TCPn 9 6yAyT 
cjDopMnpoBaTbc^ HMnynbCbi 
ATlMTenbHOCTblO A t c (qbMr. 7 n), Haxo>KAeHMe 
KOTopbix b MHTepBane ]0,T[ paBHOBeposiTHO. 

nonyneHHbie TaKMM o6pa30M A^MHHbiM 
MMnynbc A T|/ m paBHOMepHO pacnpeAeneHHbiM 
MMnynbc A t c nocTynaioT Ha BXOAbi EC 6. B 
cnynae He coBnaAeHMfl bo BpeMeHM Ha BbixoAe 
EC 6 SyAeT OTcyTCTBOBaTb CMrHan BKTI nPfl m 
AO OKOHHaHM5i BpeMeHM TeKyLuero TaKTa 
cf)yHKi4MOHMpoBaHM?i ceTM nPC HMKaKMe 
AeMCTBM?! b ycTpoMCTBe npoMCXOAMTb He 6yAyT. 
C HananoM cneAyiomero TaKTa paGoTbi nPC 
CMHxpoHM3aTop 16 CHOBa Bb^acT onepeAHOM 
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CMHxpoMMnyjibc. flaHHbiM CMHxponMnynbc 
nocTynuT Ha D-bxoa, n npouecc, onucaHHbiw 

BblLUe, nOBTOpHTC^I, HaHMHaa C MOM9HT3 

cjoopMi/ipoBaHMfl oahhohhom cepMM 
m-HMnyribcoB. 

Ecnn npoM30LUJio coBnafleHne bo BpeMeHM 
An^HHoro MMnynbca A T 1 u paBHOMepHO 
pacnpeAeneHHoro HMnynbca A t c c Bbixofla BC 6 
Ha npflMofi Bxofl nepBoro sneMeHTa 3AI1PET 7 
6yAeT noAaH cm man pa3peujeHMfi nepeAaHM nfl. 
Ecjim Ha MHBepcHbiCi bxoa nepBoro aneivieHTa 
3AI~IPET 7 nocTynuT bhsluhmCi C3, to 
nooneAHMM He ccjDopMnpyeT cm man BKJ1 nPfl n 
npoi^ecc ynpaBneHMfl nepeAanefi nfl 
noBTopMTCfi aHanornHHO onMcaHHOMy Bbime c 
tom JiMLUb pa3HMi4ePi, hto bhbluhmm C3 GyfleT 
npucyTCTBOBaTb m Ha MHBepcHOM Bxofle BToporo 
aneivieHTa 3AI~IPET 12. 

B cnynae cbo6oahoi~o KaHana cb^3M o6Lnero 
norib30BaHH?i, a cneAOBaTenbHO, m OTcyTCTBua 
Ha Bxofle 19 BHeujHero C3, Ha BbixoAe nepBoro 
aneivieHTa 3AI~IPET 7 6yfleT cqoopMMpoBaH 
cuman BKJI nPfl. flaHHbiM" curHan nocTynMT Ha 
BbixoA CMrHana ynpaBneHMfl 21 BKJI nPfl, Ha 
nepBbiti bxoa sneMeHTa MJ1H 1 1 n Aanee Ha 
bxoa 10. B fll4 10 onsrrb cqbopMMpyeTCfi 
OAHHOHHaa cepufl TaKTOBbix MMnynbcoB m 
nocTynuT Ha CHMTbiBaHDLUMM bxoa PC 2. B PC 2 
npon30MAeT CHUTbiBaHne nfl c I-m npMopnTeTOM 

Ha HHCjDOpMai^MOHHblM BblXOA 18 M 

OAHOBpeMeHHafl ero nepe3anncb no i^enn 

06paTHOM CBA3M H3 MHqOOpMai4MOHHblM BXOA 17. 

OcTaBiueecfl BpeMfl Ha TeKymeM TaKTe paSoTbi 
ceTH nPC paBHbiM BpeMeHM t 0>K (rAe 
T=t np +t 0>K ; t np - Bpeivm nepeAaHM; t 0>K - BpeMfl 
o>KMAaHMS KBMTAHL4MI/I) ocyLnecTBnseTCJR 
npneM noATBep>KAeH[/m npneivia nfl c I-m 
npnopMTeTOM. 

Ecnn CMman KBHTAHLiMfl He nonyneH, to 
npoi^ecc noBTopHOM nepeAaHM nfl aHanornneH 
Bbiiue onMcaHHOMy , HaHMHaa co cneAyfOLAero 
TaKTa. flnfl 3Toro cnynafl i/i cny>KMT o6paTHaa 
CB^3b b PC 2 Ana coxpaHeHMfl nfl c 
1-npnopMTeTOM f\nn nocneflyfomeM nepeAaHM. 

B npoTMBHOM cnynae CMman "KBMTaHi4Mfi" 
nocTynuT Ha ycTaHOBOHHbiM bxoa PC 2, Ha 
R-bxoa RS-Tpurrepa 15 m Ha R*-bxoa 
D-TpMrrepa 15. B nepBOM nponcxoAMT 
oGHyneHMe aneeK naM^TM, a bo BTopoM m 
TpeTbeM - nepeBOA b HyneBoe cocTOfu-me. 

ripoBeAeM cpaBHMTenbHbiM aHann3 
M3BecTHoro cnocoSa ynpaBneHM^ nepeflaneM nfl 
b KaHan cba3h oSu^ero nonb30BaHMfl m 
saflBnaeMoro. flna npoBeAeHMfl TaKoro 
nccneAOBaHMfl Bocnonb3yeMCfl H3BecTHofi 
MeTOAHKOM [13], b kotopom b KanecTBe 
o6o6LneHHoro noKa3aTena KanecTBa 
MHcjDopMai^noHHoro o6""beMa nfl b ceTax 
paAMOCBa3M c KOMMyTau,MH naKeTOB 
ncnonb30BaHa BepoflTHOCTHO-BpeivieHHafl 
xapaKTepMCTMKa npe6biBaHnn coo6iAeHMfl 
(naKeTa a^hhnx) b KaHane cba3m o6LAero 
nonb30BaHM?i. 

0yHKU,n^ pacnpeAeneHna BpeMeHM 
npeGbiBaHM^ naKeTa A^HHbix T nfl mo>kho 
npeACTaBMTb b KOMnaKTHOM 4)opMe KaK 

F T n fl (t)=P(T nfl <t). 

BcneACTBue nyaccoHOBCKoro xapaKTepa 
noTOKa nepeAann nfl b naKeTHOM paAnoceTH 
MHTepBanbi BpeiweHM Me>KAy nocTynneHMeM 
coceAHMX naKeTOB a^hhux fiBn^KDTC^ 
cnyHaMHbiMM BenMHMHaMM c noKa3aTenbHOM 
o>yHKi4MeM pacnpeAeneHMJR [13, 1 c. 16]. C 
yqeTOM 3Toro yTBep>KAeHMn Q>yHKi4Mfl 
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pacnpeAeneHMfl F -j n ^{\) 6yAeT Bbim^AeTb 
cneAytoLi^MM o6pa30M: 

F Tnfl (t)=P(T nfl <t)=1-exp(- vtt), 

rAe 

v - cpeAHee HMcno naKeTOB AaHHbix, 
nepeAaBaeMbix b eAHHHL4y BpeivieHM. 

AHann3 3aflBnaeivioro m M3BecTHoro 
cnoco^oB ynpaBneHM5i nepeAanefi nfl b KOn 
6yAeT npoBOAMTb b CMTyai^MM BbicoKOM 
MHcjDopManMOHHObi Harpy3KM, XEnfucmeiAcn 
HanxyALueM b obyHKi4MOHMpoBaHMM naKeTHOM 
paAnoceTM, npM kotopom Ha Bee ynP ceTM 
OAHOBpeMeHHO nocTynMnn nfl atia nepeAaHM. B 
stmx ycnoBMflx b KOn npoMcxoAMT HaM6onbiuee 
KonnnecTBO KOHcjoni/iKTOB Me>KAy ynP b KaHane 
CBA3M o^mero nonb30BaHM?i. B stom CMTyai^MM 
BepofiTHocTb ycneniHoPi nepeAann nfl i-M ynP b 
TeKymeM TaKTe paooTbi ceTM onpeAen^eTC?i 
Bbipa>KeHMeM [11, c. 78] 


1=1 i 


C3> 


rAe 

Pi - BepoaTHOCTb nepeAann nfl b KOn i-Pi 
ynP ceTM. 

Ecnw M3BecTHa CKopocTb nepeAaHM R, to c 
yneTOM Bbipa>KeHMfi (3) mo>kho onpeAenMTb 
cpeAHee BpeM^ nepeAaHM naKeTa AaHHbix 
3aAaHHoro o6"beivia V 

T^=V/(RP0. (4) 

a cpeAHee HMcno naKeTOB AaHHbix, 
nepeAaBaeMbix b eAHHMi^y BpeMeHM, HaMTM M3 
Bbipa>KeHMfl 

v = 1/Tnfl. (5) 

fln^ ynpoLU,eHMfl pacneTOB nono^MM, hto b 
nPC pa3BepHyTO 9 ycTaHOBOK naKeTHOM 
paAnocB33M. no nepBOMy cnoco6y npM 
nepeAane nfl He yHMTbiBaioTCfl npMopMTeTbi, a 
no 3aflBnaeMOMy cnoco6y npM nepeAane nfl 
npoMcxoAMT yneT KaTeropMM cpohhoctm. KpoMe 
Toro, CHMTbiBaeM o6-beM naKeTa AaHHbix V m 
CKopocTb nepeAaHM R paBHbiM 1, nfl 1-m, 2-m m 
3-m KaTeropMM nocTynaeT cootbbtctbbhho 
TonbKO Ka>KAOM TpeTMM ynP ot o6"Lnero 
KonMHecTBa. 

Ha cjDMr. 13 npMBeAeHbi rpacpMKM cjDyHKi^MM 
pacnpeAeneHMii F j nfx {t) A^^ aHanM3MpyeMbix 
cnocoSoB. PacneTbi npoBOAnnMCb no 
BbipaxeHMfiM (2)-(5). ConocTaBneHMe rpacjDMKOB 
Ha cjDMr. 13 m TaGnMU Ha qomt. 14 noKa3biBaeT, 
hto ynP, Mcnonb3yfOLnafl 3aflBn?ieMbiM cnoco6 
nepeAaHM naKeTOB AaHHbix b KOn, MMeeT 
nyHLUMe BBX no cpaBHeHMMD c M3BecTHbiM. 3to 
o6-b?icH?ieTca TeM, hto CMman paspenieHMfi 
nepeAaHM atis nfl co CTapiuMMM npMopMTeTaMM 
MMeeT oonbiuyfo Bepo^THOCTb a>opMMpoBaHM^, 
neM CMTHan atia MnaALiinx npMopMTeTOB npw 
Bcex APyrMX paBHbix ycnoBM^x. 3to no3BonaeT b 
KOHeHHOM cneTe AoGMTbc^ 6onee BbicoKOM 
nponycKHOM cnoco6HOCTM KaHana cb?13m o6u^ero 
nonb30BaHMfl npM nepeAane naKeTOB AaHHbix 

pa3nMHHOM CpOHHOCTM B ycnOBMflX BblCOKOM 

MHcjDopMai^noHHOM Harpy3KM. 
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7. Bo6HeB M.n. reHepuipoBaHne cnynatiHbix 
cnmanc-B. M.: SHeprwfl, 1971, c. 240. 

8. rioTGMKHH H.C. OyHKi^noHanbHbie y3iibi 
i^kicppoBOM aBTOMaTHKH . - M.: 3HeproaTOMW3AaT, 
1988. - 300 c: Lin. [9] 

9. MuKpocxeMbi n nx npnivieHeHne: 
CnpaBOHHoe noco6ne/ B.A. BaTyiueB i/i pp. - M.: 
Paflno m CB^3b, 1983 - 272 c. (MaccoBaa 
paflno6M6ntioTeKa; Bbin. 1070). 

10. PaAWO, N 9, 1990. 

11. ripo&neMbi nepeflann HHctsopMai^MH, tom 
XV ; Bbin. 4, 1979. 

12. PaflnonpneMHUK P-160n: TexHwnecKoe 
onucaHne n MHCTpyKi^na no aKcnnyaTai^MM, 
UJ12. 003.067 TO, Omck, 1987. 

13. Cgtm paflnocBfi3n c naKeTHOM nepeflaneM 
MHcjDopMai4HH. A.H. LUapoB i/i flp./ I~Ioa pefl. A.H. 
LUapoBa. Cn6.: BAC, 1994, c. 216. 

(Dopwiyna H3o6peTem/m: 

1 . Cnoco6 ynpaBneHna nepeflaMeCi naKeTOB 
flaHHbix b KaHane cba3h co^ero nonb30BaHMfl, 
saKnK)HaK)L4HMCfl b npneivie cumaria 3aHflTOCTH 
KaHana cbh31/i o6mero nonb30BaHi/m Ka>K,qoM M3 
N ycTaHOBOK naKeTHoi/i paAnocBa3M (ynP) 
(N > 3), cjDopMnpoBaHMM c saAaHHOfi 
Bepo^THOCTbKD curHana pa3pei_ueHi/m nepeflaHM 

naKeTOB AaHHblX, CHHXpOHHOM CjDOpMMpOBaHHH 

curHanoB KOMaHflbi ynpaBneHMfl, nepeAane 
naKeTOB AaHHbix npn nocTynneHMH curHana 
pa3peujeHMfl nepeAann v\ OAHOBpeMeHHOM 
OTcyTCTBHn CMTHana 3aHflTOCTM KaHana cba3m 
oo"mero nonb30BaHMfl, noBTopHOM ci/ihxpohhom 
cjDopMnpoBaHnn curHana KOMaHAbi ynpaBneHi/ia 
npn OTcyTCTBMM cwrHana pa3peujeHMfl nepeAanw 
i/inn HariMHMH curHana 3aHflTOCTH KaHana cba3h 
o^Li^ero nonb30BaHM?i b TeKyu^eM TaKTe m 
nepeAane b nocneAyfou^eM TaKTe paooTbi 
KaHana cb?13I/i, OTnuHajoLi^nCicfl t&m, hto 
npeABapnTenbHO cjDopMnpyjoT HMnynbCbi 
npnopnTeTa naKeTa AaHHbix 

AnnTenbHOCTbK: A Tj|, rAe I e {1.2....L}, I - 
HOMep npnopnTeTa naKeTa AaHHbix, L - Howiep 
HH3iuero npnopnTeTa naKeTa AaHHbix, j - HOMep 
ynP, npn^eivi A Tji >..>ATj|>..>ATjL w 0< A Tj|<T, 
rAe T - AnnTenbHOCTb TaKTa paooTbi KaHana 
CBA3H i/i OAHOBpeMeHHO reHepi/ipyiOT cnynafiHbiCi 
MMnynbc AnnTenbHOCTbio A t c c 
paBHOBepo^THbiM 3aKOHOM era pacnpeAeneHi/m 
Ha BpeMeHHOM i/iHTepBane ]0,T[ i/i npn 
BbinonHeHnn ycnoBi/m A t C G ]0,T[ reHepi/ipyioT 
cuman paspeweHi/m, b npoTHBHOM cnynae 
AeMCTBua no qt>opMnpoBaHi/ifo ci/imana 
pa3peujeHM5R, noBTop^fOT b cneAywLi^eM TaKTe 
pa6oTbi KaHana cb^3m. 

2. Cnoco6 no n.1, OTnuHafOLi^MMCfl TeM, hto 
AnMTenbHOCTb cnynawHoro 

MMnynbca A t c BbiGwpaKDT b npeAenax A t c = 
(0,05...0,1)(T/L). 

3. Cnoco6 no n.1, OTni/NafOLU.Mficfl Teivi, hto 
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npn npneivie naKeTa AaHHbix c I-m npi/iopi/iTeTOM 
AononHMTenbHO Ha cooTBeTCTBytoLneti 
ycTaHOBKe naKeTHOM paAHocBH3i/i cfiopMwpyKJT 
curHan noATBepx^eHM^ ero npneivia, nepeAa^T 
curHan noATBep^eHUfi, a npn OTcyTCTBMM 
curHana noATBep>KAeHMfi £\q\actb\a9\ no 
ynpaBneHMfo nepeAaneM naKeTa AaHHbix c I-m 
npnopMTeTOM noBTopsqtoT. 

4. YcTpoMCTBO Anfi ynpaBneHMfl nepeAaneti 
naKeTOB AaHHbix b KaHane cb^3m o6ii^ero 
nonb30BaHWfl, coAep>KaLi4ee cneTHHK, 
cjDopMnpoBaTenb AfiMHHbix MMnynbcoB, Tpurrep, 
cnHxpoHH3aTop, sneivieHT MJ1H, reHepaTop 
curHanoB pa3peiueHM?i nepeAann, bnxoa 
KOToporo noAKn^neH k nepBoiwy BXOAy onoKa 
cpaBHeHU^, OTnuHajoLi^eecfi TeM, hto b 
ycTpoCicTBO AononHMTenbHO BBeAeHbi 6noK 
CHWTbiBaHHH, AeLiin^paTop, nepBbiM m BTopoPi 
aneMeHTbi 3A[~IPET, L-bxoahom sneivieHT MJ1M, 
rAe L e {2,3...} - nucno npnopnTeTOB, 
D-Tpurrep, MHqbopMai^MOHHbiM bxoa perncTpa 
CABura noAKntoneH k BbixoAy BToporo aneiweHTa 
HJll/l, Ha nepBbiM bxoa KOToporo noAKntoneH 
HHCjDOpMai^MOHHbM bxoa ycTpoMCTBa, a Ha 
btopom - HHcjDopMau.noHHbiM BbixoA perncTpa 
CABura, k BXOAaM 6noKa CHMTbiBaHM^ 
noAKnKDHeHbi cooTBeTCTBeHHO c j no j+n 
HHcjDopMai^noHHbie BbixoAbi perncTpa CABura, Ha 
R*-bxoa D-Tpurrepa, Ha R-bxoa RS-Tpurrepa m 
Ha ycTaHOBOHHbiM bxoa perncTpa CABura 
noAKJiioHeH BbixoA BHeiuHero curHana 
KBMTAHL4Mi=l, BbixoAbi 6noKa CHMTbiBaHMfl 
noAKmoneHbi k cooTBeTCTBytoLnww BXOAaM 
AeLUUCppaTopa, BbixoAbi KOToporo 

OAHOBpeMeHHO noAKnjoneHbi k 

cooTBeTCTByioL4HM L- BXOAaM cjDopMnpoBaTena 
AnMHHbix MMnynbcoB m L-BXOAaM aneMeHTa 
HUM, BbixoA aneMeHTa HJ1M noAKnfoneH k BXOAy 
reHepaTopa cumanoB pa3pei_ueHH?i nepeAann, 
btopom bxoa 6noKa cpaBHeHi/m noAKnKDHeH k 
BbixoAy qbopMnpoBaTenfl AnnHHbix MMnynbcoB, 
bxoa BHeniHero curHana 3aHflTOCTM KaHana 
cb^sh o6u4ero nonb30BaHM5R noAKnhoneH k 
HHBepcHbiM BXOAaM cooTBeTCTBeHHO nepBoro m 
BToporo sneMeHTOB 3AI~IPET, Ha npflMofi bxoa 
nepBoro aneMeHTa 3AI~IPET noAKmoneH BbixoA 
6noKa cpaBHeHMfl, BbixoA KOToporo noAKmoneH 
cooTBeTCTBeHHO k nepBOMy BXOAy 3neMeHTa 
HUM i/i k BbixoAy BKJlfOMEHME IIEPEflATHMKA, 
btopom bxoa nepBoro aneMeHTa MJ1M coeAMHeH 
c BbixoAOM D-Tpurrepa, Ha C-bxoa KOToporo 
noAKnKDHeH npyiMOM Bbixofl RS-Tpurrepa, Ha 
D-bxoa D-Tp^rrepa noAKnioneH BbixoA 
cnHxpoHH3aTopa, S-bxoa RS-Tpurrepa 
noAKnfoneH k bxoay BHeiuHero curHana 3AI~IPOC 
nEPEflAHM, BbixoA nepBoro oneMeHTa MJ1M 
noAKnKDHeH k BXOAy AQ3aTopa MMnynbcoB, 
BbixoA KOToporo noAKnraneH OAHOBpeMeHHO k 
CHUTbiBaraii^eMy BXOAy perMCTpa CABura m BXOAy 
cneTHUKa, BbixoA cneTHUKa noAKnfOHeH k 
np^MOMy BXOAy BToporo aneMeHTa 3AI~IPET, 
BbixoA KOToporo noAKnKDHeH k BXOAy 

CHHTblBaHHfl 6nOKa CHI/lTblBaHH51, 

HHCjDopMai^MOHHbiM bnxoa perncTpa CABura 
flBn^eTca BbixoAOM ycTpoPicTBa. 
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